Values are number (%) unless specified otherwise.
T he role of exercise stress testing for diagnosis of coronary artery disease and risk stratification of patients with coronary artery disease is well established. [1] [2] [3] Echocardiographic imaging immediately after exercise increases the sensitivity and specificity of the test. Pharmacological agents (dobutamine) have been used as an alternative for stress in patients who are unable to exercise due to various reasons. The capac--ity of dobutamine stress echocardiography (DSE) to identify the presence or absence of angiographically sig--nificant coronary artery disease (CAD) has been dem--onstrated in several studies. [4] [5] [6] The role of DSE in pre--dicting future cardiac events along with its sensitivity and specificity has been studied and found to be high. 7 No study has been done in Pakistan regarding DSE as a prognostic tool for future cardiac events. We conducted a retrospective study to determine the prognostic value of DSE in our population.
PATIENTS AND METHODS
This was an observational retrospective, cohort study conducted at Aga Khan University and Hospital. All consecutive patients who underwent DSE for various indications from January 2002 to February 2003 were included in the study. On the basis of DSE results the group was divided into three categories, one with isch--emic response (reversible abnormality), a second with infarction but no ischemia (fixed abnormality) and a third with normal response. All three groups were fol--lowed up to 1 year for hard cardiac events, i.e. myocar--dial infarction, congestive cardiac failure, revascular--ization and death. Data were collected on a predefined questionnaire and analyzed by SPSS software version 12. Central tendency of frequency was measured by a mean or median and the chi square test was applied to determine significance between categorical variables. DSE was performed according to standard protocol using 4 stages of 3 minutes each, with a peak dosage of 40 µg/kg/min and a target heart rate of 85% of age-pre--dicted maximum. Atropine was used to achieve a target heart rate if not achieved with dobutamine. A 12-chan--nel electrocardiogram was recorded at baseline and at each stage along with a continuous 3-channel rhythm monitoring throughout the test. Echocardiographic imaging was performed continuously during the dobu--tamine infusion using an HP5500 echocardiography machine. A trained non-invasive cardiologist assessed ejection fraction and regional wall motion visually. All DSE were reported by one cardiologist in order to re--move any operator-based differences. Development of a new wall motion abnormality with or without prior wall motion abnormalities was considered a reversible abnormality (ischemia) and a prior wall motion abnor--mality without any new changes was considered a fixed abnormality (infarction). End points for stopping the test were achievement of 85% of age-predicted target heart rate, development of sustained ventricular tachy--cardia, development of hypotension and development of a new wall motion abnormality.
RESULT
One hundred twenty-two patients were included in the study (Table 1 ). There was a female predominance. Twenty-nine patients (24%) had DSE positive for ischemia (reversible abnormality), 20 patients (16%) had DSE positive for infarction but no ischemia (fixed abnormality) and 73 patients (60%) had normal DSE. Eleven cardiac events occurred: myocardial infarction (MI) in 6, congestive cardiac failure (CCF) in 3, isch--emic symptoms requiring revascularization in 1 and death in 1. Patients with reversible abnormality (isch--emic response) had more cardiac events as compared with fixed abnormal or normal DSE (Figure 1 ). The greater number of myocardial infarction and com--bined hard cardiac events were statistically significant in the reversible abnormality group versus the normal DSE group with P values of .036 and .030, respectively.
Combined hard cardiac events were statistically signifi--cant in patients with abnormal DSE (P=.02). (Figure  2 ). Event free survival for a year was observed in 96% of patients with normal DSE.
DISCUSSION
Diagnosis of CAD depends on the production of isch--emia-related wall motion abnormalities. Dobutamine increases the heart rate as well as contractility causing increased cardiac oxygen demand and decrease in oxygen supply in the presence of coronary stenosis or a combina--tion of both, resulting in ischemia and subsequent wall motion abnormality. DSE has been found to be a sen--
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sitive and specific method for the diagnosis of coronary artery disease. 4, 6 The sensitivity of the test in the presence of single vessel disease (57.1%) was lower than in the presence of multivessel disease (91.6%). 8 However, the current clinical implementation of the technique is based on the visual detection of ischemia-induced wall motion abnormalities. Sensitivities and specificities of DSE for the detection of CAD have been reported in the range of 80% to 85% when performed by expert operators. 9 In our study, a statistically significant number of ischemic events requiring revascularization occurred in patients with DSE positive for ischemia. CHF events were high in patients in the fixed abnormal group, which is understandable and reflects decompensation and adverse remodeling of the infracted myocardium following infarction. Patients with an abnormal DSE had statistically significant high composite event rates than patients with a normal DSE. Our study demon--strates that DSE can be used for risk stratification of patients with known or suspected coronary artery dis--ease in our population and a normal DSE was associ--ated with an event-free survival for up to a mean of 10 months in 96% of patients and is comparable to other studies. 7 The major limitation of our study was its ret--rospective design and small number of patients.
In conclusion, DSE is a useful tool for prognosticat--ing future cardiac events in patients with CAD. Patients with an abnormal DSE (reversible and fixed) are at in--creased risk of cardiac events as compared to patients with a normal DSE for up to one year. Event-free sur--vival for up to a year was observed in 96% of patients with a normal DSE.
